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1 

IteiZWl"*-**— ^-CfeoT. [§5E»cOB:f£&d (m 
m) . ffifflElte»S:N (r pm) , ^ -f ^ ^ «IE«llt* 

a 3 "Ml > d 3 > Ml 

IIU Ml = J 1 • (N/1000) 2 • k 2 • D X] 

i tt*»*-J: o.oi8±20%^ta:^u, 

[IB** 2] ^^-^ffiiJtc^^nfc@^^y-^(0$ilj 
KSrKtt, MTlEi-^** h fc: Sethi's J; p 

£d (mm) , {feffllHltemSrN ( r p m) . 7^ X ^ ft 
a 3 • M 2 > d 3 > M2 

f&U M2 = J 2 • (N/1000) 2 ■ k 2 • D X] 
2tt3Mftfc±9**S«ft"e. 0.0134±20%fc:R;£U 

[»** 3 ] i 2 ©wfr*»»cia*© 

[ 0 0 0 1 ] 

[^^jsits&w^i?] *mw\z, oAis-^Avi 

[0 0 0 2] 

I*, fthHIi|toM^^~ ^*fc{l*d#f^|?4 7 3 9 4 2 7 

[ 0 0 0 3] (*H£ffl*— ^ tela 1 5 J; 5 tc, h 

1 A"<T y >^2 a , 2 ^^UTlHl$AiSEtC 

*c*f J: ? =^75 left 9 tttt &nfcffl3&¥- 

[0 0 0 4] — A%»w^ »tgSBi#tt(i»:^fRj^fcs„ HI 



(2) M¥l 1 - 2 7 3 2 3 5 

2 

[0 0 0 5 ] w©B»«iWtttt i e--*«)*aAS: 

1 ©SSBffBSrT*-— ^8 a KLffljEU ^ciB^SrJi^r — * 
8 b \Z t:** 9 -CHS Lfc«#*>fl*i&*£ LT*ft£«rft± 

[ 0 0 0 6 ] 

[0007] tk-^-<t y ^^fta-eiite^ vmmxh 

jfi[^ t± 5 m m * fc (i 6 m m t V > o fc CO jfrSffi ffl $ H T *3 

[ 0 0 0 8 ] /J^fflfttSstW»Wm4ritti: 

fc**3W-e*>5. ^fW^^fH3t(i*Il#t^m5 5 9 0 0 
0 3 ^fR^|5©^ttTV^o 

[ 0 0 0 9 ] ^T, Stft:«lS:Jtft«»cov^T«W-rs. 

««ic «t aa*^i«jps:*ofir^}f $ ^ /j^cs^ lt # 

fc Q ^co^^jcfi. **ieffii*/hS< L«ifiS:T»f 6Z t 

[ooio] sK<*«is^ttawz*i^r, 

30 A ?Sf ^ ffi/H ID (Efcft if IS T Sffil^R « MS go _b RR 

[0011] 

d (mm) ^ a 3 -Ml > d 3 > Ml (CrSaE 

d (mm) ^ a 3 ■ M 2 > d 3 > M 2 ^Hx/t 

[0012] (B.U Ml = J 1 • (N/1000) 2 • 
k 2 • D , M2 = J 2 • (N/1000) 2 • k 2 • D 
X\ Jl. J 9**S{SIS"Cfc5o N 

(rpm) ttttfflHCa, kli^V ^^ftfE®ffltf*:c0tfe 
ft, D (-Y>^) ttT'-f ^^ttEftjWtfrcoitS. allB 

[0 0 13] r o*l§P^lcJ:5 i:. "5riB>5:iaootB^ 
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3 

[0014] 

icmfc&m^nzfttca-p^wirttc^y^y htm 

m^?*v h\zftfa i- 5 J: b x *r - $ T y H ft h 

&oT, H^WKOjg^Srd (mm) . ^ffllll^JrXt'N 

(r pm) , ^^^^^lESJaEffcotfem&k, TJX? 
#E»«ftWit««:D W v^) tLfc^tK, a 3 - 
Ml > d 3 > M l KLffi^Lfc:: t irWWLt-t 
Z> 0 flU Ml = J 1 * (N/1000) 2 • k 2 • D 
T-J 1 0**5ffi«rC, 0. 01 8 ±20%^®^: 

[0 0 15] |»*JS 212^(0^— ^t4, ^t 1 — 

Mc*t|6)-r* J: 5^7* — ^«*ctt9W-Jtfe*ifc 
*^-*a7i**ru WEo-^WMftStifc^-f * 

* ftEftttft * * "3 @ KsS* fifti" 5 * - * "C fc 

oT. HuffiD— ^ftlicoaSSrd (mm) % fcWmm** 
N (rpm) N ^**ttE*^*<0tfc»«rk, x-f* 
*:RE«jKflWB:««rD Wv^) <bLfc<*:#l£ N a 3 

•M2 > d 3 > M 2 *C|ftS Lfc d £ 1" 
5 0 ffiU M2 = J2 ■ (N/1000) 2 • k 2 • D "C 
J 2tt3llfcJCJ:0gfc*5««-c, 0. 0134±20%ld89:^ 

[0016] MM3E«©^- K^-f x^gin, ffi 
[0017] JWT, **W<B#**©««Sria l ~~H l 

4 }cioi>Tiftp^t5 0 i ) ai-aio 

[oois] B 1 i H 2 ttSEfrWiSWtttlcWWiiaiES!* 

h 1^4 , *7L2*c:ttHje^ !; — ^ 3 2S&<3 ttttbft 
TV>5 0 4 jcrtHS^ V — y 3 »*ftTL 5 MJipA£ft 

WASilfco- *f*6tDjte«f4HS* M — ^3 coSi^tC 

[0 0 19] 7'7^yl> UC14, mrEBJ£*y — ^35: 

-^78 (i3-^^»^^f-^7 7^^ftijtc 

[0 0 2 0] w^^x — ^=T8(^^^ffit*:>CtlR]U-C^ 
^4l:il *R<D±-^*<y h 9*7l/-A 1 0£;frL 

Mi 6 i©IBi:ii7^7/uiE»twaSixtte9 , 

* eo R&ffl (4 ffl » SEftos jbb $ ft T v >5 o 



(3) 4* 0By 11- 2 7 3 2 3 5 

4 

[0 0 2 1 ] ^74 t£l4, CCOHl £H]2T*(4 2tfcG9>^ 
- Kr-V i i *5x-<~ J- 1 2 Sr^tS-ttrTtt^ttrt" 

^tl/^o #$tl6<V\MM& d (mm) , (£ffl[Hl$c 

tfcN : 5400 (rpm) x * * #E»«ttWtJc!S k : 

3, 7*^^^ttia»jfflC*(0jEaD : 3.5 Wyf) it 

mmmx: f coia«s:aitei-si:ia3^-}-j: ?k f 

~ d 3 0>BflflUCfco*: o 
[0 0 2 2] ffiffllHltelSNS:^»^ lT»itl 

f cc 1/N 2 wKlflUc&ofc. f^^K 

cDBflff*M£+S£l2 5lc*+J;5K: f « l/D 

[0 0 2 3 ] ^V^^^f^Mfr^Kmk^am 
LTiH*«n*«ja«!» : f ^BB«Sr»JSi-* HI 6 
^>T>r J: 9 ^ f « i/k 2 (OBS«fcfco^i 0 L 

f ttTE© i -5 ^S5t^ £ Q 

26> [0 0 2 4] 

f oc d 3 • 1/N 2 • l/D • 1/k 2 

in 7 »i^ipiiis*tttm^wiH]iesa^-^ tc, 3. 5-r ^ 

fcorV^^ 3tfcS:ffil»5^«tfcir 3/ l>Sr5400 r prnT'lU 
teS-fr, r.co-tr^h^ o.SG-einHLfci^co^v^^ 

[0 0 2 5] WtRttttfiT*^^^ ***fc*W^/^£Jl 
mPjSB*lC«|^ai7— ^^b^u^U-<yUS: 1 0 0 t I 

J6> [ 0 0 2 6 ] HS-OMJfeLfcttiateSi^E— ^C0n— 

6(7)S[fS: dfi, H7-ePJ5&Lfc«j[HlteM^~ ^cO^rH 

J: 5^, HI 7 60(SJ|Etc5I^LTV>fc 1 6 OH zttificotf 
P U 3 6 5 H z ftifico t 0 ^^ P 2 (j;, n — ^Wl6 
ooSLf^ : d ^ri: < L fci 8 Tit ^ P T , p 2' "C 
Tjk-tX 0 lC*:tl^tl2 2 0 H ztttftb 5 0 OH z\^\C 

[0 0 2 7] :</;t-^Pl, P2, PI' , P2' li 

»*JcJ;oT*«li2o^(||ISjx. fc°-*Pi, p 
1' ^j^^|r)JBeIhI^~ K. t'-^P2, P2' 14*— ^ 

[0 0 2 8 ] fcT— ^ P 3*43136**1*:^^ <0#fi"C 
^^>o e-^P4, P 5tt-ttL£Jl^cO#Jg*cj;4BHT 
$>>5 0 »fe"TSfiiBil4^'CBBJH^ftStof+'eft< 1*— # 
^±SJEjNB*5fcSfc*. ia*raJH^ft5cor4 3 0 OH 2 

[0029] ztDmwiznmmtL&mtmo f— ^ p 

50 1, PI 7 pl N p 2/!)Sig®«D^— *±<OBBH^»=t7 — 
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^ wftf k #B:ti d ^^7 > - ^ <!: L t , mMfc^y [0 0 3 0] 

— *jBc$4v^jp»JPa«S:3l»-C*i6fc. Tie (ft * [ft i ] 

(2M ) 



r p m 


5^ 


IftHS (mm) 


3 


3. 5 


4. 0 


5. 0 


5 4 0 0 


3 


1 . 


0 9 G 


1 . 7 4 G 


2. 6 0 G 


5. 0 8 G 




4 


0. 


6 1 


1.13 


1.46 


3. 3 




5 


0. 


3 1 


0.6 5 


0.7 6 


1 . 9 0 



[0031] :w (fti) a»kftfl=a*@eflifcN= 5400 

rprn, y* << * 9 fttfc k = 3 , ttCHS d = 3.5mm© 
i^^)^ 5 - £i& r $ ft V ^jp&fjpilfl? f3 1 . 74 G -O &> o 
T, Kfii: UT<o»«:i-SBaiJUpfiJjpjS*Go tt6i 
(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 
= (Go/1.74) 
(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 
- 1.74 = Go 

i*tcim, cnJ:9 B«J!iPffiJPiS«GO= 0. 

(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 

• 1.74 - 0.5 

d 3 = 0.0134 • (N/1000) 2 • k 2 - D 

aim© i.sfljicis^-t-at, s^am^d 3 =0.0 

134 • (N/1000) 2 • k 2 • D • 1.5 3 t%L7£$tL, m 30 
ifid (OIS:^$qIS{10.0134 ■ (N/1000) 2 - k 2 ■ D< 
d 3 <0.0134 • (N/1000) 2 • k 2 • D • 1. 5 3 tMt't 

[0032] z^H«"a;»c*<5u^r«iitad tRgifc 

B «*}KUg*P3ilS G o = 0. 5 G S: j»JS L T v > -5 d^ttB L 
fcjfls, {aitM»* — * tiBIE-Cfcofc. ««« 0.0134(3: 

o. oi34±2o%<o<BH-ea«jp«jpi*a[Go tsue l 

[0 0 3 3 ] JrffW^li. 0 9 tt 2. 5>f >J-(Dyt ^ * 40 
?&&yttrt£i* — ?% 5400 r pmt'llltcSWi^ 
^^^©tfc»Sr2E<b*-e:TB«»PlgSP5fiftGo = 
0.5G^^i-^#iE@coft/jN<e^ft^fiff^ftLrv^ 
£ Q ilOli 2.5-fV^<Ox SrfX<9 ttttfc*— 

* £ 7200 r pmX*\B\m£itZ>m&\C^ =r J 7^2 (0\%Ml 

Sr»t*-frX SaUPS^RifiAGo = 0. 5G ^^^r^wi 



(3£i6««t»2) 1211 1-1114(3: (3i*<B«lft2) £ 
[00 3 4] BiliHi2 tt«tt#£tttt«<0«[aje 

[0 0 3 5 ] H^ttl 3tC*fL-C(H]itegftcO[H]iK^y- 

yi si*, HuiE@^*iiii 3^fflifi$nstt?Li 9£-^r-r 

-StSj^FB 2 0 dr. wW«SfB2 0 <0**B**&*MBU£3R "J tti L 
fc^«P2 1 £T*tll/#£nTV^o 

[0 0 3 6] T^ — ^ 1 5 tCJi^v 1 — 2 2/^1**9 

ttttfeftTtetK rc07sf-^^72 2|j:3-^(7)M 

*^«ijuiLT&«mtte>n-tv^ 0 mz* u 1 8 co 
ffitt 2 o «o$fciStc— fcWtcBi 9 tttt feftfcifflia^SR 2 
1(1, a-?yis—£>2 3i'^Lti^n7 h 2 4 

[0 0 3 7 ] 1 3 <tfS»52 OC^JII^wrai-li 

1 6 ^UPE;* U — 7 1 8 cd[V]&{5 2 7 irEHs*^* htR 

[0 0 3 8 ] y i/T Mmhm%&$LU\±. B^W 1 3 <D9V 

l 6 coir® t Tffi^-tn-€f*x!«iJE»i»fe»ri6-r 5 d: t 
[0 0 3 9 ] r co (^jswgsg2) toliIiH^syom^t 

^fc 0 Tie (ft 2) tt-t<o»*fir^-r-. 

[0 0 4 0] 
[ft2] 
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n n n 
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"7 O 0> 

/ d G 
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o. 
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0 8 3 
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n 7 

w / 
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«l a 
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0. 


2 3 


0 . 4 8 


0. 


5 6 


1 . 


4 0 


7 2 0 0 


3 


0. 


4 5 


0.7 2 


1 . 


0 7 


2. 


1 0 




4 


0. 


2 5 


0.4 7 


0. 


6 0 


1 . 


3 7 




5 


0. 


1 3 


0.2 7 


0. 


3 1 


0. 


7 9 


10 0 0 0 


3 


0. 


1 3 


0. 2 1 


0. 


3 \ 


0. 


6 1 




4 


o. 


0 7 


0. 1 4 


0. 


1 7 


0. 


4 0 




5 


o. 


0 4 


0.0 8 


0. 


0 9 


0. 


2 3 



[0 0 4 1 ] -CO (312) ^h^i^mm^= 5400 
rpm, TV7>^ftf k = 3, WiES d = 3. 5mm CO 

m^-(D^y— - £te\,^mm.mmf£iz 1. 28gt*s>o 

Mp p p^ LTcogjJt-r^g^p^jp^ltlSGoirt-^^ 
(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 

= (Go/1.28) 
(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 20 

• 1.28 = Go 

t r £ # -c # , rn ± B t^jpfi^jpi&fgG 0=0. 

5G<7)<t^coste^^Mjasd &ttmtmT'$:frz> 

(3/k) 2 (d/3.5) 3/ (N/5400) 2 / (D/3.5) 
- 1.28 = 0.5 

d 3 =0.018 - (N/1000) 2 • k 2 • D 

co i.s«icKsrai, »*«*iesii 

d 3 =0.018 ■ (N/1000) 2 • k 2 • D 

■ 1.5 3 

0.018- (N/1000) 2 • k 2 • D< d 3 <0. 018 • (N/1 
000) 2 • k 2 • D • 1 . 5 3 

[0 0 4 2] Z(Dm&&X-&*3^Xim&d SrRSLfe 

B t^JP t^JQ33i££ G 0 = 0. 5 G * ffi^ LTV^5/j^ fl*B L 
fcj&S, fSItLCO^—^ fciBiE-Cfcofc. f^ifcco 0. 018f3 
0. 01 8 ± 20% co<8BB -C B fliAlSAliS A G 0 SrffitiL U fc B 
[0 0 4 3] m 1 3 3. 5>T J 

*?&m*)ttrttz*:-?$: 5400 r p m-CEH5*-frS» 

So gli 4(1 3.5-f ^co^V*^£flx^tttt7t^e- 

7200r pm^(ilte^-y:S«^t-, * * (Dtfclfc 
SrSE^t * *T B aiiPffiiP it « G 0 = 0. 5 G SrMJBi- 5 *fc 50 



[0 0 4 4] 

[0 0 4 5] *fc. wW^-^^jStLt^-Kf^^ 

[0 2] mi co^pcofc^ 

[1213] %tt^ffii^MDES^M0in#IS«)BB«ei 
[0 4 1 HifctojKKR 1 «E](e»ci:<lli«ix#«wB8«BI 



[0 7] MKSt:*<-r«lHrcoefRtt49ttH 
[08] «ffSSr*< Lr#*Ufc«<oBtRBi««HtBI 
[0 9 ] tt(H]feM^— $-Q\B\W$k 5400rpm<D»-&<£>«] 

[Hll 0] $iljlHlteSy- : e-^'eiH]iftea 7200rpmco^co 

m 

[mil] MB^S^E— ^SrfiEfflLfc^- h'T-fXtm 



[012] ill CO^g&COifcfclH 

[mi 3] Wi@^M^-^-ClElte^: 5400rpmcoif-a*co 
[014] ^X*[El4Eja 7200rpmcO4§#co 

m 

[mis] -<r y >^^i*a»ttt«<o$iiiii£ffi*— ^wwf 
urn 
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[SI 9] 
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2.5P*-»IlHE-5*00rpni 
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[Ell 3] 



00 
00 
00 
00 
.00 
00 
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00 



[0 10] 



2.5*j - tfi ©IS -7200rpm 



3.5^-fft@S-5400rp« 




• «SMAX 




(8) 



ftmW- 11-27323 5 



[0121 



[815] 



18 27 17 26 16 13 




[il 4] 



3.5^-«aSg-7200r P ro 




liWB] l¥3^ 19 0 

[*«*BiEl] 

HSfcEatftqCB*] 0 0 0 3 

[ooo3] mmfcM^—pnm 1 5 ic^i- £ 5 tc N n 

1 jjC/K— A"<T !)>y2a, 2_b ^ UTHUci 
[***I!jE2] 

[ffiiE^ftiJlS^] 0 0 0 5 

[tte^ffi] 

[ffliErt^] 

[0 0 0 5] riDBfiiliWtttt*— t^cO*lR^Sr 



l_a_coS«g$R5rT^-^ 8 a MUZeU 5fc«Sffl5S:±*- — 
±£i±fc«9, Jt»^3£»«5S-cli«ia**:#<i-sri: 
[fl«l|jE3] 

UijE*ttfc4(B-«] ooos 

[0008] /hfflfkiwwafewmsrBwt 
tt, ^;^ry x^»c«:*>oTaE»*iliS-e3£«Fi-sr 

t35S*?1J-Cfc9 , *fr«JftWifttt*H«Ftf»5 5 5 9 0 0 
[*«E-«3E4] 

mm 

IffilEM&mS*] 0 0 19 
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[0019] y7^yM tCI^ ffrjlSd^xy-^3^ 

[*BjE»*3SBi&] 0 0 2 1 
[IfcjErtS] 

[0 0 2 1 ] Z C0|U 1 t m 2 "Ctt 2 tfcCV» 

— Kf^ ^ 1 lri^^— 1M 2^S^ii-t|i«';ttH" 
feixTl^So o— ^«|6 cOpiLf^Sr d (mm) , ffifflUJiRc 
tN :5400 ( r p m) , *f -f * 9 ttM&{*<Dmkli : 
3, x^^^ttE«yStfls:cOil[SD :3.5 (f^) H 

Hftft.: f <oBB«Srffl£-TSi:Bl3^i-J;5^ f 
[*«*|jE6] 

[*IE»*«B«1 0 0 2 2 
[ffilE^fe] 

[0 0 2 2] {£ffl[gfcg£Nfr^mt UTWffiinjfc 

oc l/N 2 «3Ba««dfcofc 0 *fc, -rotten 
&PJ^5£g|5t£;^-rj: f « i/d wffl 

[«jE*t«3SB*] 0 0 2 3 
[*&jE*8s] 

[0023] 4 fc. ^-r «tK»«E*<ot6:» k 
oT, H3^B 6 g^a^^W«n*gJWtt» : fttT 

H*jE»*Xia*] 0 0 2 9 

[0 0 2 9 ] rco««Jc|±Wffl|ix#»4:a9 t°-^P 
l, Pi' , P2, P2 7 ^±^BaH^J- 

^9— fca-s&v^na»jaftsriiwt-e*«)fco tie 

(*l) tt*©tt*«r*i-. 



[ffl!IE*J-*«ft<& ] n«B« 
[«uE*t**B*] 0 0 3 1 

[*6iElW 

[0 0 3 1 ] ^co (*i) ^e>jfefr^EHE*N= 5400 
rpm, 7*4 ^ttftk = 3, WlB!^ d = 3. 5mm(/> 

(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 
= (Go/1.74) 
(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 

• 1.74 = Go 

fc*tri^#, 1 « JPlftlPiS* Go = 0. 5 

G</) £ S co*ffi^5ft*liia:a d *Jt«tf»^**S 4: . 
(3/k) 2 (d/3.5) 3 / (N/5400) 2 / (D/3.5) 

• 1.74 = 0.5 

d 3 = 0.0134 • (N/1000) 2 - k 2 • D 
kte&o ttKSd wJilRtt, ^w^Sh^iafKT^i: 

ago i.5«icBt^-*-s£. s^cttas^d 3 = 0.01 

34 ■ (N/1000) 2 • k 2 • D • 1.5 3 tm^Ztl, 
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